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A questionnaire was completed by 53 putative sufferers from Parkinson's disease and 31 putative age-matched normal con
trols. The aim of the questionnaire was to elicit reports of any changes in visual perception. The incidence of self-reported 
Parkinsonian symptoms was very much higher in the patient group than in the controls. The patients reported significantly 
more problems with depth and motion perception than the controls. They also reported a significantly higher incidence of 
hallucinations, double vision and the need to turn the head to see objects in the periphery. However, the reported incidence 
of changes in brightness, colour, shape and size perception was not significantly different in the two groups. The results 
are discussed with reference to laboratory studies of Parkinsonian vision and to the likely neurological basis of some of the 
changes. 

Keywords: Parkinson's disease - Questionnaires - Vision 

INTRODUCTION 
Parkinson's Disease (PO) was originally thought of as 
a motor disorder, in which "the senses and intellect 
are unimpaired" (Parkinson, 1817), but much recent 
work suggests that this is too narrow a description. 
Although the nature and extent of any intellectual 
impairments are still controversial (see, for example, 
Brown and Marsden, 1990), there is increasing evi
dence for changes in vision in PD. At the anatomical 
and physiological levels, it is known that retinal 
dopaminergic neurones (Nygen-Legros and Savy, 
1988) and the latency of the Visual Evoked Potential 
(Bodis-Wollner and Yahr, 1978) are abnormal. 
Behaviourally, these changes may correspond to ele
vated contrast thresholds for medium and high spatial 
frequencies (Bodis-Wollner, 1988) and a reduction of 
their perceived contrast in peripheral vision (Harris et 
at., 1992). In addition, it is known that eye movements 
may be abnormal in PO, so that saccade latency may 
be increased and saccade amplitude reduced (Cogan, 
1964; Corin et al., 1974; Bronstein and Kennard, 
1984). Neurological evidence for problems with more 
cognitive aspects of vision is less compelling but, if the 
disorder involves a generalised hypo activity of 
dopamine systems (Barbeau et at., 1975), abnormali
ties of occipital, parietal and frontal cortex are likely, 
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since dopamine is found in those areas in primates 
(Berger et at., 1991). 

The present study had two aims. The first aim was to 
investigate whether some of the visual changes found 
in some laboratory studies have been noticed by 
patients outside the laboratory (and so are likely to be 
of both clinical and practical significance). The second 
aim was to obtain an indication of whether other types 
of visual abnormality, not previously described in the 
literature, might occur in a significant proportion of 
patients. Should this be the case, more refined meth
ods could be employed in further investigations. 

From existing laboratory studies on Parkinsonian 
patients, one might expect oculomotor changes, 
changes in sensitivity to contrast, motion sensitivity 
deficits, reduced sensitivity in peripheral vision, prob
lems in visual orientation, visual neglect, problems in 
visual search and visual attention, and impairment of 
some visuospatial abilities, though not necessarily in all 
patients. However, there is very little evidence in the 
literature that PO patients experience any subjective 
changes in vision. A previous study (Phillipson and 
Harris, 1985) investigated perceptual changes in schiz
ophrenia with a questionnaire. It was decided to use a 
similar methodology to investigate possible perceptual 
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changes in PD. The questionnaire was designed to 
allow it to be completed by both patients with PD and 
individuals with no known neurological impairment. 
The approach was essentially exploratory, involving 
the investigation of areas of visual experience which 
might be abnormal for several reasons, suggesting 
more detailed investigation in future studies. 

METHOD 

The questionnaire 
The questionnaire was a typed A4 booklet. The first 
page contained information about the general nature 
of the study, what was required of the respondent, and 
the names and contact telephone numbers of the two 
investigators (the authors). The first section of the 
booklet was used to record details of age and sex of 
respondents. The existence of chronic diseases, includ
ing year of diagnosis, and use of medication, including 
dosage, were recorded. 'lhbles were provided with 
space to report details of up to three illnesses and five 
drugs, if necessary. Other questions in this section 
referred mainly to PD symptoms and possible anti
Parkinsonian medication, but they were designed in 
such a way that a non-sufferer could answer them (e.g. 
'Do any of your limbs feel rigid'?'). This section also 
asked about the possible occurrence of tremor and aki
nesia, difficulties with walking through doorways, and 
'freezing' episodes. Respondents were also asked 
about the occurrence of fainting, migraine or motion 
sickness. These questions were designed to identify 
and exclude from the analysis at least some of the 
visual effects due to these problems. 

The second section of the questionnaire was used to 
record information about changes in vision, such as 
changes in colour ('Do you think you see colours in the 
same way as you used to'?'); brightness ('Do objects 
look as bright to you as they used to'?'); depth ('Can 
you judge depth as well as you used to'? - by depth, we 
mean, for example, when looking at two objects, can 
you determine which is closer to you'?'); shape; size 
('Do any everyday objects appear to be different in 
shape/size from what they used to be'?'); and motion 
('Do people or vehicles on the street appear to move 
differently from how they used to'?'). There were also 
questions about double vision ('Do you ever get dou
ble vision'?'); visual hallucinations (see later discus
sion); and the need to turn the head more often to see 
objects ('Do you find that you need to turn your head 
to look at objects at the side of you more than you used 
to?'). Respondents were also asked about other visual 
problems and encouraged to describe them in detail. 
The wording of some questions was altered in an 
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attempt to guard against acquiescence bias. Thus, 
some questions were phrased to ask whether some 
aspect of vision was the same as it used to be, while 
other questions asked if some aspect of vision was dif
ferent. The subject's response options were either 
Usually (or Often)/Sometimes/Never or Yes/No. 

Approval for the study had been obtained from the 
University of Reading Ethics and Research Committee 
and the West Berkshire Health Authority Ethics and 
Research Committee. 

Subjects 
Two groups of subjects took part in the study. One 
group was composed of putative sufferers from PD 
and the other was made up of individuals over the age 
of 40 with no reported neurological or ophthalmologi
cal impairment. Respondents were recruited by adver
tising within the University of Reading, through local 
branches of the UK Parkinson's Disease Society, and 
at a conference for younger sufferers from PD. All 
subjects, whether Parkinsonian or control, who visited 
our laboratory to take part in other experiments were 
approached to take part in this study. About 400 ques
tionnaires were issued, of which 99 were completed 
and returned. It was not possible to calculate an exact 
response rate because many questionnaires were 
issued to local organisers and it has not been possible 
to determine how many were passed on to potential 
respondents. A major limitation of the study is the 
reliance on self-report for the diagnosis of PD in the 
patient group (which is incorrect in about 25% of 
cases, even when made by a neurologist), and the 
absence of neurological or other illness in the control 
group. Another major limitation is that the normal and 
Parkinsonian samples were essentially self-selected 
and this might have biased the completion of question
naires towards those with visual problems. 

It was found that the patient (n = 62, of whom 31 
were male) and control (n = 37, of whom 17 were 
male) groups did not match in age, but this could be 
remedied by excluding all questionnaires from subjects 
aged over 75 years (PD = 6, controls = 2). Additionally, 
all subjects who reported frequent migraines (PD = 2, 
controls = 2) and frequent episodes of motion sickness 
(PD = 1, controls = 2) were excluded. Frequent faint
ing episodes were not reported by any subjects. This 
left 31 questionnaires from controls (15 of whom were 
male) and 53 questionnaires from PD sufferers (28 of 
whom were male). The control group had a mean age 
of 55.10 years (SE = 1.60 years) and the Parkinsonian 
group had a mean age of 57.80 years (SE = 1.08 years). 
The two groups did not differ significantly in age 
(t = 1.45, df = 82,p > 0.05). 
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Statistical Analysis 
Partly to simplify analysis, and partly because self-rat
ings of symptom frequency may not be valid, the data 
were dichotomised into 'problem present' (Often and 
Sometimes responses) and 'problem absent' (Never 
responses). Chi-squared tests were employed to test 
the significance of differences in frequency of symp
toms in PD and control subjects. This statistic was also 
employed to test the responses to each of the percep
tual questions in PD and control subjects. 

RESULTS 

Frequency of Parkinsonian symptoms 
The percentages of each group who reported the pres
ence of symptoms or perceptual problems can be 
found in Table I. The four PD symptoms (tremor, 
rigidity, freezing, difficulty at doorways) occurred 
more often in the PD group than the control group. 
Only 3% of the controls reported rigidity, freezing or 
difficulties in negotiating doorways, whereas 89%, 
60% and 56% of the PD group reported these prob
lems, respectively. The incidence of tremor was 16% in 
the control group and 85% in the PD group. The 
apparently high incidence of this Parkinsonian symp
tom in the wntrol group may reflect the wording of the 
question ('Do you experience tremor or trembling in 
any of your limbs?'). Although the term 'trembling' 
was intended to explain or amplify the word 'tremor', 
it may have led to the reporting of minor symptoms 
which would not have been classified as 'tremor' by a 
clinician. However, these results suggest that the self
report technique employed in this study discriminated 
the two groups rather well. One of the aims of the 

study was to investigate whether specific visual changes 
were associated with particular Parkinsonian motor 
symptoms. Although there were trends in the data, 
none of these reached statistical significance, so they 
will not be pursued further in this paper. 

Perceptual differences between patient and 
control groups 
Changes in the perception of colour were rare (less 
than 10% in both groups). Changes in the brightness of 
objects were reported by 15% of the PD group but by 
only 3% of the control group. Less than 25% of both 
groups reported changes in the shape of objects and 
less than 20% reported changes in the size of objects. 
None of the differences in these variables between the 
groups was significant. Given the caveats about sam
pling mentioned earlier, the absence of differences 
between the groups are important when considering 
the interpretation of differences on other questions. 

Significant differences in frequency were found for 
reported changes in the ability to judge depth, in 
motion perception, in the occurrence of double vision, 
in the frequency of visual hallucinations, and in the 
need to turn the head to the side to see objects in the 
periphery. Less than 10% of the control group 
reported problems with judging depth, whereas over 
25% of the PD group had problems. Almost 20% of 
the PD group reported problems in motion percep
tion, whereas less than 5% of the control group did so. 
Double vision was reported by over 50% of the PD 
group (mainly when reading or watching television) 
whereas only 10% of the control group ever experi
enced double vision. Visual hallucinations were 
reported by 43% of the PD group, 45% of whom 

TABLE I: Percentage of subjects reporting the presence of problems in perception or the presence of a symptom 

Symptom/problem % of PD group % of control X2 p 
reporting group reporting 
problem problem 

Tremor 85 16 38.4 < 0.001 
Rigidity 89 3 58.3 < 0.001 
Freezing 60 3 26.8 < 0.001 
Difficulty at doorways 56 3 23.2 
Depth perception 26 6 5.1 < 0.05 
Motion perception 19 3 4.2 < 0.05 
Need to turn head to side 43 14 7.3 < 0.01 

to see peripheral objects 
Double vision 57 10 18.1 < 0.001 
Hallucinations 43 14 7.2 < 0.01 
Colour perception 4 6 0.3 > 0.05 
Brightness perception 15 3 3.0 > 0.05 
Shape perception 21 16 0.3 > 0.05 
Size perception 17 13 0.3 > 0.05 
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accounted for them as effects of the medication they 
were taking. Surprisingly, almost 15% of the control 
group also reported visual hallucinations, although this 
was still significantly less than the PD group. This 
reported incidence may reflect question wording ('Do 
you ever have visual hallucinations? i.e. see strange 
flashes of light, shadows, or things which are not 
there'). Some controls might have replied positively to 
the question because they had experienced, for exam
ple, phosphenes produced by pressure on the eye from 
the pillow as they turned over in bed at night. More 
than 40% of the PD group reported having to turn 
their head more often to see objects in the periphery in 
comparison with less than 15% in the control group. 

Qualitative descriptions of symptoms by 
patients 
Whereas the control group reported only long- or 
short-sightedness under 'other problems in vision', the 
PD group reported many different problems. Many 
had problems focusing, with the problem becoming 
worse when the effects of medication were wearing off. 
Several sufferers noted that vision was better after they 
had been awake for several hours and the eyes had had 
time (as they put it) to 'warm up'. Tunnel vision was 
reported by one sufferer. Another sufferer, who 
reported tremor as a PD symptom, described tremor 
in the eyes as well as the limbs. Several of the PD group 
experienced pain in the eyes which may have resulted 
from dry eyes. 1wo sufferers reported that they often 
needed more light to see clearly, that vision was worse 
in the dark, and that they experienced a general blur
ring of vision. Three respondents commented on visual 
effects of the medication they were taking. Pergolide 
was reported to make dreams more colourful, 
benzhexol to contribute to blurring of vision and also 
to 'make the eye muscles relax', which presumably also 
contributed to blurring. 

DISCUSSION 

This questionnaire study has suggested that our sample 
of putative PD sufferers are aware of a range of prob
lems with their vision which are not experienced by the 
control subjects to the same extent. Apart from anec
dotal comments, no other study, to our knowledge, has 
explored this idea. Although our classification of sub
jects depended on self-report, answers to other ques
tions suggested that the incidence of possible 
Parkinsonian symptoms was very low in the control 
group, and that the reported visual changes were 
unlikely to be due to migraine, fainting or motion sick
ness. 
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No differences in colour, shape and size perception 
were found between the two groups. Alterations in 
visuospatial ability have been commented upon in PD 
(see, for example, Brown and Marsden, 1985) and it 
might have been expected that PD sufferers would 
report changes in size and/or shape perception, but this 
was not so. No difference in reports of changes in 
brightness perception was found. Such a difference 
might have been expected, since the dopaminergic 
amacrine and interplexiform cells of the retina are 
involved in the process of dark adaption (Ehinger, 
1983). Their hypo-activity in PD probably results in a 
retina which is too dark-adapted for the prevailing 
luminance (Beaumont et ai., 1987). A characteristic of 
dark adaption is a reduction in apparent luminance 
contrast. 

This study found potentially important differences 
between PD sufferers and age-matched controls in the 
occurrence of several reported changes in visual per
ception. One difference is in the reported ability to 
judge depth, which might reflect problems with visu
ospatial processing. Lee et ai. (in press) found abnor
malities in PD in the three-dimensional mental rota
tion of wire-frame figures. This evidence for 
abnormality in the internal representation of three
dimensional space is consistent with the present find
ing that many PD patients report that they find it more 
difficult to judge depth. 

A second difference observed between the groups 
was in reported abnormalities in the way in which 
people and vehicles appear to move on the street (as 
suggested to us earlier by several sufferers). This 
reported problem in motion perception is in agree
ment with psychophysical findings from Haug et ai. 
(1994) and Mestre et ai. (1990). Haug et at. measured 
motion thresholds and found that PD subjects had 
higher thresholds to low contrast (3-7% achromatic 
contrast), small displacement stimuli. As defects only 
occurred at low contrast, these authors believe that 
only the magnocellular pathway is affected. Mestre et 
ai. claim that all visual deficiencies in PD are related to 
loss of motion sensitivity. However, Bodis-Wollner 
(1988) and McDowell (1995) have reported losses in 
foveal contrast sensitivity for stationary gratings in PD. 

The PD group were significantly more likely to 
report double vision than the controls. This may reflect 
the effects of the disorder on fine oculomotor control 
(see, for example, Cogan, 1964; Corin et ai., 1975; 
Bronstein and Kennard, 1984). 

Previous research suggests that PD subjects find 
items in the periphery more difficult to see than age
matched controls (see, for example, Harris et ai., 1992; 
McDowell, 1995). The present study found that more 
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PD subjects needed to turn their heads to the side to 
see objects in the periphery which could be a direct 
consequence of a deficit in peripheral vision. In fact, 
one PD subject reported 'tunnel vision' and it is possi
ble that this deficit in peripheral vision could be a mild 
form of tunnel vision (as suggested by Harris et al., 
1992). 

CONCLUSION 

The results of this study indicate that PD sufferers do 
seem to be aware of changes in vision which are not 
experienced (or, at least, not reported) by the normally 
ageing population. These include, especially, self
reported problems with motion perception, depth per
ception, peripheral vision and double vision. Some suf
ferers account for the changes as being due simply to 
ageing, though the present study has found this not to 
be the case. Several problems appear to be effects of 
Parkinson's disease itself. The study suggests that some 
visual effects which have been found in laboratory 
studies may be significant enough in some patients to 
be of clinical and practical importance and that there 
are other visual problems in Parkinson's disease which 
may merit investigation with more precise methods. 
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